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this investigation, intelligence analysis was defined as a spectrum of analytical
judgmental activities involved in the processing and production of intelligence,
where particular individuals may devote more or less time to different aspects
of such activities according to their individual roles in the intelligence
cycle.

The IMINT production model described in this report was developed to serve
as a basis for selecting IMINT processes involving high analytical and judgmenta
content for further study, directed at understanding the cognitive functions
that underlie these IMINT processes. Thus, the model was constructed with a
specialized focus, for the purposes of the study described above. Rather than
concentrating exclusively oh either strategic or tactical IMINT, the model was
designed to encompass both dimensions of IMINT. The rationale for this
decision was the fact that imagery interpretation analysts (11As) with more
than minimum length of service are likely to operate in each type of mission
at some time in their career, demonstrating the practical assumption that the
required knowledge base and cognitive skills are similar for the two dimensions
of IMINT. The imagery interpretation analyst is the true generic focus of the
IMINT production mode' presented in this report; in order to gather data for
developing the model 56 interviews with IIAs were carried out at 8 sites,
including both strategic and tactical missions.

The report contains three sections -- an introduction, an overview of the
IMINT production model, and the model description.-'!Section 1 describes the
IMINT model in the context of the study discussed above, and also treats the
scope of the model and the collection of the information on which the model is
based. Section 2 presents an overview of the model, describing findings about

the role of the imagery interpretation analyst, the impact of management on
analysis, the IMINT time dimension, and the special role of informal information
channels in IMINT analysis. This section also describes the format of the
model description, which is represented in terms of hierarchical input-process-
output (HIPO) charts. Section 3 presents thiAoAel., which is segmented into
two major parts: IMINTIoproduction management activities and I-M4T processing,
analysis, and reporting activities.
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FOREWORD

Intelligence collection systems have proliferated over the past

several years, increasing in complexity and in volume of output. However,

there has been no corresponding improvement in the ability of intelligence

personnel to analyze this flood of data. US Army Intelligence and

Security Command (INSCOM) studies and Army Research Institute (ARI)

research indicate that improved support to and training of analysts are

necessary to effectively utilize the increased collection capability and

satisfy increasing demands for intelligence within current personnel

constraints. 1NSCOM and ART therefore initiated a joint research program

to provide improved support to the intelligence analyst. During early

discussions of the issues it became clear that any procedural, training,

organizational, or system changes to support analysis will be effective

only if based upon a detaile& understanding of the analysts' role,

methoids and thought processes in intelligence production. The first

need was to evaluate and describe the human analytic processes underlying

intelligence analysis, synthesis and production. The present paper, one

of several products of this initial effort, provides a production model

of imagery intelligence which focuses on the human processes and factors

involved.

The methodological approach used to study current imagery intelli-

gence production involved interviews with image interpretation personnel

in different organizations with varying levels of experience, familiar

with either tactical or strategic operations, as well as observation of

operations during field exercises. Imagery intelligence documentation
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and research reports obtained from INSCOM and ARI as well as analyst

files also provided data and background material as a basis for the

imagery production model. Invaluable and outstanding support was received

by the research team from personnel at numerous imagery nterpretation

training or production facilities.

The research was ac(,,i.'olished by a government-contractor team under

contract MDA 903-78-C-2044 aud monitored jointly by INSCOM and ART. Con-

tinuous interaction and collaboration of personnel from Operating Systems,

Inc., INSCOM and ARI insured a multidisciplinary approach to this research.

This report and a corresponding model of signals intelligence pro-

duction previously developed by INSCOM provide a basis for the development

of a detailed functional model of the intelligence analyst. The current

report should be very useful during the development or evaluation of

training materials, procedures, doctrine and automated support for the

image interpreter analyst.

oseph Zeidner MG William I. Rolya
mical Director of ART and Commander, US Army

Chief Psychologist, US Army Intelligence and Security
Command
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IMAGERY INTELLIGENCE (IMINT) PRODUCTION MODEL

BRIEF

Requiremnent:

To develop a model of the processes involved in the production of
imagery based intelligence. This model will be used to support subsequent
research on the cognitive functions of both single mode (e.g., signals
intelligence; imagery intelligence) and multi-source intelligence
analysts.

Approach:

A series of structured interviews was conducted with image inter-
pretat ion personnel in a variety of organizations. An attempt was to
include persons with various levels of experience, familiar with tactical
or strategic operations. Interviews with developers Of Lraining materials,
and observation of classroom instruction and of field exercises, provided
additional information on individual and group responsibilities. The
interviews and observation were supplemented by documentation and
research reports from INSCO14 and ARl. The various findings and viewpoints
were consolidated and integrated into a model of the processes being
examined.

Product:

The model of imagery intelligence production processes is presented

as a series of hierarchical input-process-output (HIPO) charts with
parallel verbal discussion of critical points. This format, discussed
in detail in the text, provides a convenient means for representing the
complex processes involved at a usable level of detail. The model is
divided into two major parts: activities associated with production
management; and activities associated with processing, analysis, and

reporting.

Utilization:

The model presented lays an important foundation for a continuing
effort to describe in detail the cognitive processes involved in intelli-
gence analysis and to develop training and system support to analysts.
The model will be useful during the development or evaluation of training

materials, procedures, doctrine of employment, and automated support for
the image interpreter.

t vii
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1.0 INIRUDUCTIU)N

1.1 Background

The llmdgery Illtel I i gence I1M I NT, Pruouc 1011 NsDu, I tIGS bueefl dtc I a'rt~

part of a study erti t Iec Invest iyg on of Me nodul uies 'ri6 7rcrni-us
f or Intelligence Analysis' a cimeu at cons*LrueiLg1n iiuoL Uf Ttj LU(fI-
Live processes uncer ~yinfy intel iigeficc aniiys is. ThereL are thre Oslc
assumlptionis mlotivat iny this rescarch. FH rst , 1 t is assmfleu that ' AclreL
eXiSts a Set Of comN11 ainalytical proce2SSeS Which Lcssc-ut tLc aru
intel Iigence discipl ines, constituting trio core praccLSSILS at 1IftLk--
encc unalIysi S. Second , itL s assuilICO that the set at aura- prwcesst2

represents a cont inuum of anal yt ical -ould ty runj j n-,( TthO Ies Ul.eC
i cogni tive arc judgmental content to those inv ol ving r i en a C11

cognition ano j udyiiert Third, it is postal aec thdLat bct Lflce'r,-
Standing of triese core andlytical pr-ocessUs Will

* faci Ii taLte ef forts to devel op dnu -Val u.Acte trui 1 l Prayr J1is IfO
trcining doctrine for intelligenice analysts;

0proyvide criter-ia for the devel opiient and evalua-tion of cuvaOlC
system designs In support of intellIigence analysis,

* provide assistance in personnel selecti on, vctivation, uTiC: caCY-t
pl ann inrg;

0 provide criteria for, evaluating intelligenice analySIS processe s,
and for modifying and adapting Such processes;

0 contribute to the improvement. of intell igencu analysis ;adricmnt-ll-
and formulattion of operating policies and proceoarcs.

The approac-h to iuientifying the set of cure analytical processes aild
developing a generic cognitive miodel based on these is tO inVestigIate
analytical Processing as currently practicee in too0 types of sila
Source analysis, subsequently genieral izing to all source analysis. I lt
initial task thus involvea a preliminary investiga tion of signal intel-
ligence kSIGINT) to isolate those SIGINT processes Whicri appearkco~ to
huve a hi gh anal yti,:al and ' uogmeritul content for further stuay 01 Icc- teLC
at an understanding of thle cognitivc processes that unuer'lit thuw. Thv
basis for the initial investigation O-as tile IGINT Production modeJl
prepared by tne Kuras-Altrmnu Corporation ,Ref. 291

Thle second intelligence discipl ine investigated unider tnis study ioqs
jimagery intelligence (IMINT). Since no comparable production model
existed for IMINT, the rmodel describeo in this dOciinent .4a!5 prEpuruo tLo
serve as a basis for selecting IMiNT processes involving high analyticl6
and judgmnental content, and to coMrpare these with Sirmilar SIGINT
processes in order to provide an initial definition of trie coraL analyti-
cal processes that crosscut the various intelligencei isciplines.



This initlu definition of core UndIlyLical processe-s Jnd tL- LOgniL
procesSeS unour:yiny UheIn based on SIGINT unu IMINT uldlyLILUl roULCS-
in, lrnli ',en be ,xpanueo to aHI source fnlaIyticaI processIn , incluUI ln
HUMINT. A generic cogniLive model for intel I igenLe anaySIS will then
be developeo, whiLh W1ill dnciorstrdt tile ndture of, und rel ationshi ps
beLween, specific cognitive components usec in intl I IigUnc dLnaIysis
activitius. such components operate within the head of thc diaiyst uo
incluue, dmong others, memory, perceptual , conceptual , 0ecision, Unu
learning aspects.

When Lul;;pletCO, the generic model will highlight the conmiondlities ad
oifferences wllong various intelli ,ence analysis disciplines, and will
provide a Systematic, meaningful frdmeiwork which will prove useful in a
number of ways. The design of tasks and tasking proceuures, traininy
regimens, and task-supportive technologies can benefit from a syste iatic
framework for the comparative cescription of intelligence analysis
specialties formulated in terms of cogn.itive functioning. Areas of Una-
lytic practice may be identified for which unrealistic demands are no.
made on various aspects of an analyst's cognitive resources. Components
of emergent new analytic tasks may present themselves, and ti-e mocel lay
suggest better ways to process them. A comparative framework such as
he model can provioe a systematic, rationalized means fur the borrowing

of insiyhts and techniques by different specialties from ou another.
The generic odel call provide a comion ground to promote btter under-
standiny, coordination, and orchestration betlwen the efforts of dit-
ferent specialties. For each of the possibilities just mentioned, the
model may operate to suggest research questions and research approaches
for the solution of problems.

As indicated earlier, Lo insure that the generic cognitive moael is
rupresentdtive of a range of intelligence, it will be based on several
kinos of information. Specifically:

li A model o. processing activities for SIGINT production
LRef.29 .

(2) A model of processing activities for IMINT production;

(3) A range of interview and observational data involving SIGINT,
IMINT, and HUMINT.

This docuiment presents the IMINT production model. IMINT interviev and
observational data outside the scope of this model will be treateo in a
later paper.

1.2 Scope of the IMINT Production Vodel

The IMINT preouction :"odel presented in this report was developea with a
specialized emphasis and focus, to serve the specific needs of the
research study described in the preceding paragraphs. The model should
not be construea as having uetailcd applicability for other purposes,
although it muy provide useful insights outside the original intent of
the study. In its main outlines, the mouel represents a framework

1-2 ti~i



within which the connon aspects of various IMINT specialties dre
described. It is neither, an exhaustive nor a detailed description of
any particular IMINT specialty, although some of the cimensions of vari-
ation among specialties are noted.

1.2.1 Strategic versus Tactical IMINT. A major issue in oevLloping the
moodl of IMINT production involveo the decision to use IMINT processing
as practiced on tile tactical level as a basis for the model, or IMINT

processing as performed by the national strategic resources, or to con-
struct a model that woula represent both tactical and strategic IMINT.
The last alternative was selected for two reasons. First, an imagery

interpretation analyst (IIA) who has a career of any length is likely to
serve at some time on both levels, indicating that the analytical and
cognitive processing is at least presumed to be similar; this makes it
important to accommodate both processing environments within the same
IMINT production model, in order to accomplish the objectives of the
basic study described in Section 1.1. Second, preliminary investigation
of IMINT indicated apparent parallels between IMINT pocessing on the
strdtegic and tactical levels. With the exception of a few real time
imagery interpretation tasks that are exclusive to tne tactical mission

-- i.e., Side-Looking Airborne Radar (SLAR), and Infrared IR) process-
ing -- there are obvious parallels in almost all aspects of IMINT pro-
duction (including imagery media, IMINT analysis, colluteral resources,
time phasing, and products). The main differences between the strategic
and tactical processing environments involve the percentage of time
devoted to various IMINT analytical and information handling activities
(reflecting differences in mission requirements), support availability,
and the range in skill levels and knowledge of individual lIIs working

in the mission kArmy strategic I facilities, for example, apparently do
not utilize the lower skill levels).

1.2.2 Format of th. Model. The detailed processing steps in different
= sp ecitles,an between the same activities performed at the tac-

tical and the strategic levels vary as to both inclusion and sequence
within the activities and processes, making a detailed flow charting
form of representation inappropriate. The parallels between special-
ties, and between tactical and strategic level IMINT processing emerge
more clearly at a less detailed level of description, and are conse-

quently best illustrated by hierarchical input-process-output (HIPO)
charts. The representation conventions for these charts are explained

in Section 2. Thus, unlike the SIGINT production model Ref.29j, the
IMINT model does not consist of step-by-step flow diagrams of detailed
task activities.

1.3 Data Collection

The sources of information on which the IMINT production model is based
include the documents listed in the references (INSCOM and AR! reports,
Army training manuals and field manuals), site visits to the strategic
and tactical II facilities listed in Appendix A, and numerous detailed
interviews with hlAs at all levels.

1-3
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The Imuor ity of uv~i IabI -lcoculjentatiof) in tht2 f1 ti u cuujretSscS r-
ino Of lOeJC Skill lUVC11 tocti COi analysts nfu thIejiicor cLI~Idl
Ispec LS Of the IMINT prou~ction process. There exists rno toriiiwi u(,co-mentoti1on deSerID III IMINT productionI in the nutioriul srtt. ic Un~ iron-

The more cOWIipeX 6spects of IMINT analysis -- especuidl ly those uspectswhich are rel1evanit to Oecvel upuent of c t,-nerit- co~niLi vL i; odc I of i ntv l-I igence dflu'sis -- are passed ont as an 'oral trdoition' , or Y-L sootn-tanieously luarneu by an IIA. The high security cldssificaticni Of mandryIMINT pr'oducts is a major contributing factor in sustaining, this 'or-uitradition' ind restricting the availabil ity of refcrence cucLinentLS anoother materials, such as training iwagery ano 11 keys, in the tdCticulenvironment. Intervievs with I lAs were thus the most importanit source ofnformiat ion for the model.
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2.0 IMINT PRODUCTION MODEL OVERVIEW
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2.1 Concept of IMINT Production

The IMINT production process involves a combination of management,
analytical, and support activities that operate dgcinst definLd require-
ments and generate specified products. In attempting to determiiine thLu
analytical and cognitive processing that occurs during imjagery interpre-
tation, it became clear that the manayeinent functions of planning, task-
iny, ano valudtion had Major imipdcts on the perfor'mance of imagery
interpretation dtivities, and on the role of the image inter-pretation
analyst (Section 2.1.1). As shown in the overview chart of the IMINT
production model, Figure 2-1, these management Ltivities are incluto2
as an integral component. Each of the mandgenent activitiCS is diS-
cussed in the model dcscription (Section B.1), although the admount of
detail is less than f6r the analytical activities (Section B.2), which
are the focus of the mooel development. Management of the '1 facility,
which Jlso dffects the performance of IMINT activities, is discussed In
Section 2.1.2, while the important imlipacting factor of timeliness is
treat-,d in Section 2.1.. The fornidl lines of conbunication in the
model overview chart show the use of feedback mechanisms through oni-
toring of tasking, analytical processing, and products. FeedbaLk is one
of the inost ubiquitous and powerful mechanisms that occurs in the IMINT
context, and is thus addressed throuhout the IMINT production model.
In addition to these fornal lines of communication, and perhaps more
effective, are the informal lines of communication described in Section
2.1.4.

2.1.1 The Role of the liage Interpretation Analyst (1A). The obvious
focus of the study-of-IMI TN production was the role of the imagery
interpretation analyst (IIA). No documentation descrioes how the IIA
actually derives intelligence inforniation from imagery. As noted above,
the training manuals and relevant reports listed in the references con-
centrate on what hlAs do -- on the mechanical, observable activities --

rather than on how they do it. Thus much of the infornation on which
the IMINT production model is based is derived from interviews with
practicing IlAs or IIA instructors. These interviews allowed the con-
struction of a role model for the IIA which is quite different from the
image conveyed by the doculnents listed in the references.

Imagery interpretation is a highly skilled profession with areas of spe-
cialization. As in any intelligence field, the IIA must adapt rapidly
to tle changing world situation, as well as to evolving imagery collec-
tion capabilities and changes in tasking.

In performing imagery interpretation tasks, IhAs bring to bear the cLinu-
ldtion of their professional skills, experience, ano knowledge in
attempting to derive a product that Will satisfy the needs of the user
community within the constraints of available time and resources. IMINT
analysts have a challenging task; their perception of threat is often
the ultimate basis for critical strategic and tactical decision making.

2-3



Far fron, 'bean counting' , the ININT analytical activity involves co,1iplcx
processes of deductive rtasoning. hiAs cU not simply look at ooects:
they must be concerned vith the associations between a iven object flnd
other objects which ,re not visible, between visible objects and Lonfi-
gurations e.g. , TodEs) indicating organizdtional size ana strengtr,
between objects and their function, and therefore, the dearet of thrLut
indicated by a given piece of equipnent in d pdrticular state of readl-
ness, or by a particular .ctivity in process. t strategic level IkINT
instructor teaches his students the 'LST' principle, whici he sums up in
the toll owi ny terms

o L - Look at all the imagery.

o S - See what is in the optical field of view. Discovery and recog-
-i-o-of a target must come from ithin you. It is a function ot
background knowledge and concentration.

o T - Think about what you see. Combine lcic, knowledge, curiosity,
-nU Tnh important, imagination, in the search. Unly at the think-
ing level can one be considered an analyst.*

The issue of background knowledge is an important one. IhAs prepare for
the IMINT production activities not only by practicing the mechanical
skills of IMINT production, but also by developing a background in yeo-
graphic, cultural, and technical aspects associated with the area of
responsibility. They must be familiar with the geography and culturl
Dackground of an area in order to distinguish unusual objects and condi-
tions from normality. IhAs in general are highly concerned with pursu-
ing available information resources, both background and collateral.
They are information entrepreneurs and archivists, whose external memory
store of information is as important as the internal onc it supports.

Successful IlAs dppear to be-highly motivated, and have a natural or
developed curiosity about the area of analysis, frequently comparing
themselves to 'detectives'. hlAs tend to be highly individualistic in
their methods and take pride in their accomplishments; however, this
individualism is balanced by a strong 'team' sentiment. lAs feel
responsible for assisting other members of an ii group in the education
of novice HAs and in carrying out complex tasks.

2.1.2 Managment of an II Production Facility. I facilities exhibit
considerable difference in production processing based on their mission
and resources in terms of staff, support, and imagery collection inputs.
The activities of the I facility as a whole may vary considerably as a
tunction of time depending on the active missions the facility has at
the time of observation. A tactical unit in garrison may have only a
training and exercise mission.

Facilities witn active missions have problems in allocating scarce per-
sonnel and support resources to perform tasks. Facilities without
active missions are faced with the problem of preparing for contingency
operations and maintaining the proficiency of the IIA staff. In the
latter cases, the dedication of the 11 facility management and senior
analysts is the determining tctor in how actively the facility engages

From the instructional materials of John Schlegel.
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in tr a ining und pre paration fur cOrit IIYLgerCY OPer.tLes WSOf rou tT U ypes.

A case in poi nt whi ch was ref ert'e to f requentlIy by Inttrv i'-hitd dLl Il .IYSS
was that , UepeiJal y in pecdCAtiblkL, t1 yrw-y Cot PS Ic~ L - 1 opertions tenaued
to us sume a iv isi on I I functi ons . Th is CondIIt IUrI occurs DuCuUSe MUSt
deci 9i OnS are IluLAC dt Lorps I ve] I, Whure i nteI1 lAC0 Pn C opr~ton IOI 10 L
ready access to not i onal LUsscts end di rect knowl edget of tue b roader con-
teXt Of inltel]I igence operations. Ul ision U I i L nt L I Iec I reIL:ttsour'cs
thus tend niot to be reg-ulaurly tdiSked cePt for' U.c xercie I sc~ SU S S
keforyer-) , anld must ruly on thei r own ini tiatiLve to min1tolin aill Li wC
pr-ofliiency inl imaigery interpretation.

Support capabilities Lon ~lSO constrain the aCtiVity Of thLe 11 fLility.
Lwck of storage for classified mlaterial , secure COMMUniction chunntls,
and photo lao tacitlities has a 11acor limpact on) te !I ftci ity cap Llty
for perforjiing uLtjVC missions.

A giveni facility miay not engage in) u coPIPI te SPctr'uii of limager'y
interpretation tasks, because Of areao of responsibil iLy, ConIstrained
resuurce~a, onu/'or lack of support capabil iiS. The I11 facilIity lufla-gc-
iient can provide training or exercises to cormplerenit its active isi~on
rol(e!, to diveLrsify its capabilities, and Satisfy generaul training
re(quircti,,rns for thn, 11 MOS skil] ar'L~a.

2 .I. Timeliness in IMINT Analysis aind keporting. Thue intel]I igence
products Which de~rivC fro01m imagery anlul ysi s may sopport a div:r-si ty Of
mlissionIs, incl uuing !ind idtiOrlS and Warrninq i1.6) , targcting, co lltionl
exploitationl, basic inltellIiyencL, or direct SUPPOrcL. Thle scope and form
of these products vary substantial ly between tdcticl1 nd strategic- mis-
sions. An attribute of these missions and products thadt is commIIon for
both strategic and tactical imagdery interpretation is timie] miess. III
IMINT production , timeil iness requirements are aef ined in terms of Fi rst
Phase, Second Phase, and Third Phase processing. Definition Of IMINT
processing in tcrniis of three phases is a convention which is Ilnrma]ly
applied only in the environmient Of the national strategic IMINT
resources. For purposes of this mioel , the three phased de-finition is
also applied to tactical level processing because of the parallelism
whicn exists in termis of analytical and reporting time constraints. Thle
effect of these phases on analytical and reporting activities is
described in detail in Section b.2 of the model; the: following para-
graphs present brief uefinitions of the approximate time periods
representeu by these phases.

First Phase processing refers to derivation of intelligence from the
initl scan of imageqry or from real time imiagery enerdted by Sl-i R,
IR, or video devices) and is normailly taskec by timet-critical applica-
tions.

Second Phase processing refers to exploitation of iagery within a
period of more than one and less than 24 hours, and app] ics primarily to
current intell igence app]lications.

Third Phase processing includes periodic reporting, special support-
processing will 48-hour or longer turnaround, and basic intel Iiience
report ing.
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While orgunizations within a nationdI strategic IMIN tacil lty liIy spe-
cial ize in only one phase of processing, a tacLicdl 11 fdcLI lty wOr'e
coninonly engayes in all three phases of IMINT producL1on, dejeridiny orl
operational requirements.

2.1.4 Informal Information Channels. On(. of the more powerful mechan-
isis thdt operates to make the IMINT prouuction process more Lfflcienft
and adaptive to the environment is the infonIlal information flow and
cuoraination that takes place during the course of imcagry interpreta-
tion proouction. As with other intelligence analysis disciplines,
imagery interpretation is an inexact process because resulLs can be par-
tially speculative, data are incomplete, ambiguities are prevalent, aind
the environment being monitored is continually changing. informal coi1-
nunications channels allow the IMINT production process to exploit all
availdblc information sources in the generation of useful intelligence
products.

Informal information flow tends to be more direct because it bypasses
chain of command delays and avoids the overhead of filliny out forms and
hdving paperwork reviewed. Personal contact or secure voice conversd-
tions are the most common communications channels for informal infoijia-
tion flow, but secure TTY circuits (OPSCOMM, INDICOM) ire also used.

Informal communication channels oo not conflict wih standard operating
policies or for'mal reporting policies, but in fact act as a supplement.
Experienced 11 analysts are allowed to initiate external communications
without management approval Mhen the context is within the given 11A's
area of responsibility. imagery interpretation is the type of process
which cannot be monitored at the process level. Mandgelent woulo have
to replicate the IIA's entire task in order to determine if the analyst
was perfornming that task correctly. 11 management must depend on the
professionalism of the Ii analyst to seek informal help from other hlAs
in problem areas. Direct control of the II analyst is generally
achieved only by monitoring the IIA's time, productivity, and quality of
the products he generates, as well as by tasking the IIA in areas where
his proficiency is known.

The Major types of informal information flow that were identified
through interviews with II analysts and instructors are shown in Figure
2-2. Actual flow is more in terms of a network, where analysts in the
network are tied together by mutual area of interest. Creation of these
networks is also an informal process resulting from joint working
groups, personal references, appearance of analyst names on intelligence
products, and past experiences in dealing with other agencies. The
informal networks seem to be sustained on the basis of credibility of
the analyst's information and sharing of information resources that are
either not globally available or are more easily understood when inter-
preted by a specialist in the area.

Two types of informal conmunications most often mentioned by interviewed
analysts as having positive effects on the quality of IMINT products
were:

2-6
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I) concunications regarding how the product will be useu, ar
accurucy required when the requirement is issued; cr

2) recognition of work well done.

2.2 Representation of IMINT Production Activities

The primary variables in determining the breakdown of IMINT prouucLiun
activities are mission, skill level, and time. As mentiuned VC'ov-, T11e
variable of tine tends to be dominant at the stradtcic level , .oeru thts
IMINT production organizations may be described as having , mission
which is single phase tin terms of the discussion of Section 2.U.r. in
the other hano, tactical II facilities tend to carry out all three types
of processing, oepenoing on the operational requirements. within botn
environments, assignment of analytical and reportiny tasks depends or:
the skill level of the individual IIA. These three variables focus on
difterent dimmiensions of IMINT production process, which must be
represented in some way in the model.

Tile representativeness of the model of different types of IMINT activity
also aepends on the manner of observation of the IMINT production pro-
ciss. The time of observation of an IMINT production activity could
range from a 'snapshot' of peak processing activity to a lony term
observation of d unit and its operation cycles. The long trm, observa-
tion could also be interpreted as the expected or probable assignmients
that an individual 1iA would receive over his career in the ININT field:
i.e., covering multiple skill levels and a diversity of active missions
ano training in various 11 scnools and facilities.

In addition to these general issues of process representation, there are
several specific problems in devising a format for accurately represent-
ing IMINT production activities. Some performance steps for IMINT
activities ire in fixed sequence, others show high variability in
sequence; same sequences are logically mandatory, others optional.
Moreover, some activity steps are restricted to certain work roles and
organizational slots, while others are distributed very generally; some
steps occur rarely, some occur with great frequency. II analysts may be
assigned concurrent processing tasks, resulting in a time-sliced,
priority-driven allocation of daily activities. As a direct consequence
of these practices, an analysis is needed to reflect time spent by an
IIA in various processing activities. As shown in the processing
activity matrix of Table 1, the activities of a given facility can be
represented by the proportion of time spent in particular activities.

The formula for computing level of activity in a given task is
equivalent to the statistics produced by a standard Management Informa-
tiun System (MIS) which keeps track of II analyst activity on an hour-
by-hour basis. This type of MIS data is in fact maintained at national
strategic level organizations for use in planning and allocation of per-
sonnel resources.

This form of activity representation is useful in examining crucial
areas of skill development, as well as life cycle impacts of management

2-3
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Table 1

1M~AGEPY INTERPRETA710f, R'UTO '.CS7 CTVT1-7 7AR

PRD3ESS:NG CSS:%3

Skill Level Skill -evel ' eve
Bj * 2' .. .... ' 12 . . . . n 312Z . . .

8 1M5NT Production Marnaaement .............

8.1.1 Productior Planning . . . . . . . . . .. . . .
8.1.2 Taskinc . . . . . . . . . . . . . . . . . . .
B..3 Monitorin and Evaluation ..........

B.I.3.1 Evaluate Backlog . . . . . . . . . .
8.1.3.2 Evaluate Capabilities . . . . . . . .
B.1.3.3 Evaluate Reouiremients . ._._._. ...
B.1.2.3 Evaluate Products ..........

E.2 IMAGERY Intell ience Processing, Analysis. I 1oortion a tivtn P' ser:

andRvprtng r a given activit Is ISes'and Reportin; . . . . . . . . . . . . . .. . . reoresertec by a yodel of the

2.2.: Imagery Intelligence Analysis . . . . . . . . ncar e ce Cof te :, a .n

'ncluoes trie :uulatcr
time spent in :rainnc.

R.2.1.1 Search . . . . . . . . . . . . . risor, tac ' cai. arc stratez,:
B.2 1.2 edistration/Plottinc ........ \issions, ano varies as :he
5.2.1.3 Target Detection . .. 1; avances it , '. 'eve".
B.2.1.4 Target Ioentfficatio ........ ........ A any partiular ton
5.2.1.5 Target Quantification ........ time, 4t wi"l vary
.2..6 Unusualness Analvsis ... ........ to te patticular mission

6.2.1.7 'unction Analysi' .......... and tyce of imagery einc
8.2.. omplex Studies ... ... .. .. r. exploited.
8.2.1.9 Photogrammetric Sciences .e.n.l..t.

8.2.2 Reporting ..... ...................

8.2.2.1 First Phase Reporting .........
B.2.2.2 Second Phase Reporting .........
B.2.2.3 Third Phase Reporting and Products.

8.2.3 Supoort Activities ... ..............

8.2.3.1 Collection Coordination ........
B.2.3.2 All Source Data Review and Reduction
8.2.2.3 History of Coverage Maintenance
8.2.2.4 Target Analysis/Development ....
8.2.3.5 Imagery Interpretation Key Development
B.2.3.6 Knowledge and Skill Development

B.2.4 Administrative Support ..............

B.2.4.1 Computer System Operations .....
B.2.4.2 Data Categorization, Filing,

and Distribution .............
B.2.4.3 Typing, Graphics, and Oeproduction.

2- 9

[,1 -r e- - -



and support activities. The existence of a particular type of activity
or processing task -- Oihatever the level of activity -- is important in
determining the information structure and complexity of cognitive pro-
cessing, pursuant to the ultiadte objectives of this research descriDed
in Section 2.1.

The left hand column in Table I reflects the higher level structurc of
production activities in terms of staff organizations, time sequ(cuct,
and processing sequence. Since facilities will tend to have more than
one type of mission, this table is in fact multiplied by each type of
:is'ion.

This type of probabilistic representation of IMINT production activities
has several uses:

(1) as an illustration of the diverse activities for which 11;'s must be
trained over the long ter:m,

(2) as an indication of which activities analyst resources are

utilized ii,

(3) as a coMpdrison of skill needs to skill training.

Since the model presented in this report is intended only as a generic
representation of the spectruti of IMINT production processing activi-
ties, no attempt has been wade to fill in the comparative level-of-
activity values for individual task areas.

I
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2.3 Process Description Format

IMINT production processes are described in Section 3.0 using the HIPO
(Hierarchical Input-Process-Output) format. This format was selected
over th, more conventional flow diagramming format for the reasons
discussed in the preceding section -- especially because the processes
forminc . particular IMINT production activity are not necessarily
sequential. The HIPO format provides a means for systematically
descrihinq IMINT production in terms of a hierarchy of management
and analytical activities. These activities are further subdivided
into orocesses, which are in turn composed of subprocesses, where
all three levels may have specific or general inputs and outputs.
While the management activities described in Section B.1 of the
model are not elaborated to the subprocess level, the analytical
activities described in Section B.2 are specified in more detail.
A further description of the conventions used in the HIPO charts on
analytical activities is contained in Section B.2.1.

As illustrated in Figure 2-3, the HIPO descriptions are composed of
hierarchical charts which identify major production activities, and
Input-Process-Output diagrams providing in depth descriptions of
each activity. The HIPO format thus presents a top-down description
of the overall IMINT production process, outlining a generic IMINT
production facility which encompasses a broad range of both tactical
and strategic IMINT production activities.

2-1I
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FUNCTO'AL HIERARKHY

PLUS

INPUT-PROCESS-OUTPUT DIAGRAMS

P RCC ES S BI.I INPUT-PROCESS-OUTPUT DIAGRAM

!,or -- - -1 -I, -- s OCESSE V JTPM

.1. 2 sm ,.wccs2 om-i2

ftsumsPcss um

- .Sct -. # -wcl -S -. -9 -0 --

Figure 2-3. HIPO Format Used in II
Model Description
(Page 1 of 2)
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HIPO Conventions

*An asterisk appearing in a diagram block indicates that a more detailed ex-

pansion of that block will appear in the immediately following pages.

Input1

Input 2 Bracketed inputs are general inputs to an activity or a process and

Input are not specific to any particular proress or subprocess; otherwise

inputs are lined, up with the particular process or subprocess to which

they apply (similarly for outputs).

Output 2 (B.2.3.1) A model process or subprocess number appearing next to

an output name indicates that the output is specifically an

input to the referenced process (similarly for inputs with

number references).

Figure 2-3.. HIPO Format Used in II
Model Description
(Page 2 of 2)

2-13

, .
L



3.0 IMAGER', INTERPRETATION PRODUCTION PROCESSINlG MODEL DESCRIPTIO!4

IMINT
PRODUCTION

B

IMINT IMINT PROCES-
PRODUCTION SING, ANALYSIS
MANAGEMENT AND REPORTING
ACTIVITIES B.1 ACTIVITIES B.2
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APPENDIX A

Organizations Visited During Data Collection for IMINT Production Model

1. Army Research Institute (ARI)/Human Factors Technical Area

2. HQ US Army Intelligence and Security Command (INSCOM)/IASYS

3. US Army Intelligence Center and School/Director of Training, Fort

Huachuca, AZ

4. National Photographic Interpretation Center (NPIC) Imagery
Exploitation Group (IEG)

5. Intelligence and Threat Analysis Center (ITAC)/Imagery Interpreta-

tion Production Division (IIPD)

6. 3428th Technical Training Squadron, Defense Advanced Sensor
Interpretation and Applications Training Program (DSIATP), Offutt
Air Force Base, NE

7. 525th Military Intelligence Group, Fort Bragg, NC

8. 363rd Tactical Reconnaissance Wing, Shaw Air Force Base

A-1



BIBLIOGRAPHY

I. Aerial Photography Airborne Sensor Imagery, Forwaroing, Titling,
anu Pluttiny. DIAM 55-5, September 971.

2. Birnbaum, A.H., Saddcca, R., Andrews, R.S. ano Narva, M.A. Summary
of BESRL Surveillance Research. ARI Technical Research Report
1160, September 1969. (AD 701 9U/)

3. Bowen, R.J. , Halpin, J.A. , Russell, P.T. and Stunitorth, B.u. Tac-
tical Order of Battle: A State-of the Art Survey. ARI Technical
Paper 26b, US ARI, October 1975. (AD Al1 368)

4. Department of Defense Exploitation of Multisensur Imagery. DIAM
5 /-5 A.

5. Department of Defense Joint Imagery Interpretation Keys Structure,
Military Aircraft of the World - Part 4, Vol. XI. DIAM 57-7,
June 196. (Confidential)

6. FM 30-05G Soldier's Manual MOS 05G Signal Security Specialist. HQ
Department of the Army, I February 1978.

7. FIM 3U-ObH Soldier's Manual MOS ObH Electronic Warfare/Signal Intel-
ligence Morse Interceptor. HQ Department of the Army, 1 February
1978.

6. FM 30-5 Combat Intelligence. HQ, Department of the Army, )0
October 1973.

9. FM 30-10 Field Miilitary Geographic Intelligence (Terrainj. H1Q
Department of the Army, March 1972.

10. FM 30-40 Handbook on Soviet Ground Forces. HQ Departlent of the
Army, June 19/b.

11. FM 30-9oD Soldier's Manual MOS 96D Image Interpreter. HQ Depart-
ment of the Army, 26 Janudry i978.

12. FM 100-5 Operations. HQ, Department of the Army, I July 19/6.

13. Graduation Criteria for Assistant Image Interpreter Course [96Di).
USAICS, 18 January 1979.

14. Graduation Criteria for Intelligence Officer Basic Tactical Sur-
veillance (35C). USAICS, 22 March 197.

1b. Ground Forces. USAINSCOM/IASA, January 1/. (Secret)

R-1



16. Intelligence Reports Handbook. SUPR 9oBIO24A, U)IC, October
1976.

17. Interpret Aerial Vertical Photography - Programmed Text. U5,I&.,
November 1971.

18. Lepkowski, J.R. Image Interpreter Performance ds AfctLted by Reso-
lution, Presentation Rate, and Scale. ARI Technical Pdper 5,
September 1978. (AD A064 262)

19. Lepkowski, J.R. and Jeffrey, T. Some Factors Affectinq Mensurdtion
Variability Among image Interpreters. ARI Research Memorandum 72-
7, September 1972.

20. Levin, J.M. and Eldrcdge, D. Effects of Ancillary Information Upon
Photo Interpreter Performance. ARI Technical Paper 2bb, Septeiber
1974. (AD 785 706)

21. Martinek, H. and Bigelow, G.F. Compendium of BESRL PerforlmanLu
Measures for image Interpretation Resedrc. . ARI Resedrch Study
70-1, April 1970.

22. Martinek, H. and Hilligoss, R.E. Accuracy andi Completeness of
Interpretation as a Function of Time for Selecteu Conditions. iRI
Research Memoranoum 72-6, October 19/2.

23. Martinek, H. and Zarin, A. The Effects of BandwiAdth Compression on
Image Interpreter Perfornance. ARi Technical Report 396, in
Press).

24. Martinek, H., Hilligoss, R.E. dnd Herrinyton, B. Effectiveness of
an Error Key for Image Interpretation in Vietnam. ARI Technical
Research Note 230, September 1972.

25. Sewell, E., Harabedian, A. and Jeffrey, T. Total System Accurdcy
for APPS (The Analytical Photograminetric Positioning System). ARI
Technical Paper 348, October 1978. (AD A063 595)

26. Side-Looking Airborne Radar - Programmed Text. USAICS, January
1976. PI Slide Rule - Programmed Text. USAICS, December 1977.

21. Soviet Ground Force Organizational Guide. USAlNSCUM/IASA, February
1978. (Secret)

26. Strasel, H.C., Hansen, O.K., Colson, K.R. and L. Vettese. A Method
for Developing a Luboratory Model of an Image InterprUtation System
(U). TRN 185, U.S. Army Behavioral Science Research Laboratory,
June 1967. (Confidential,

29. TechniLdl Report - SIGINT Production Model. The Kuras-Alterudnr
Corp., July 1977. (Confidential)

I R-2

, J,



3U. Tentative Tisk List Authentication for Military Intelligence
Officer's Advanced Course. USAICS, 24 April 1978.

31. The Role of Human Intelligence HUMINT) in Strategic Decisions.
Air War College, April 1978. tSecret)

32. United States Army Combat Developments Commano Functiondl Ared
Description for Enemy Situation. USACDCINTA, December 1969. (Con-
fidential).

3J. United States Army Combat Developments Command Functional Ared
Description for Intelligence Collection Management, Vol. I and Ii.
USACDCINTA, June 1969. (Confidential)

34. United States Army Combat Developments Command Functional Area
Description for Order of Battle, Vol. I and II. USACDCINTA,
November 1968. (Confidential)

35. Vecchiotti, R.A., Berrey, J.L. and Bedarf, E.W. Development of
Resource Management Materials for the G2 Air Officer. ARI Techni-
cal Paper 333, September 1978. (AD A06i 695)

36. Vecchiotti, R.A., Berrey, J.L. and Narva, M.A. Training in Utili-
zation of Surveillance and Reconnaissance Resources by Combat Arms
Officers. ARI Technical Paper 325, September 1978. (AD U61 577)

37. Youngling, E.W., Vecchiotti, R.A., Beddrf, E.W. and Root, R.T. Job
Requirements of G2 Air and Image Interpretation Personnel. ARI
Research Report 1181, May 1974. (AD 780 15)

R-3

•r jOl MR-)



DISTRIBUTION

ARI Distribution List

4 OASO IM&RAI 2 HOUSACOEC. Ft Ord, ATTN: Library
2 HODA IDAMI CSZ) 1 HOUSACOEC, Ft Ord, ATTN: ATEC-EX-E-Hum Factors
I HODA I OAPE-PSRI 2 USAEEC. Ft Benjamin Harrison, ATTN: Library
I HODA iDAMA-AR) USAPACOC. Ft Benjamin Harrison, ATTN: ATCP-HR
I HODA IOAPE*HRE PO) I USA Comm-Eiect Sch, Ft Monmouth, ATTN: ATSN-EA
1 HODA ISGRD-ID) I USAEC. Ft Monmouth, ATTN: AMSEL-CT-HOP
I HODA iOAMl-OOT-C) 1 USAEC. Ft Monmouth, ATTN: AMSEL-PA-P
I HODA IOAPC-PMZ-AI 1 USAEC. Ft Monmouth, ATTN: AMSEL-SI-CB
I HOA IOACH-PPZ-A) 1 USAEC. Ft Monmouth. ATTN: C. Fadl 0ev Sr
1 HODA IOAPE-H RE) 1 USA Materials Sys Anal Agcv. Aberdeen. ATTN: AMXSY-P
1 HODA (OAPE MPO*CI 1 Edgewood Arsenal, Aberdeen. ATTN! SAREA-SL-H
1 HOCA (OAPEODW) 1 USA Ord Cr & Sch. Aberdeen, ATTN: ATSL-TEM-C
1 HOOA (DAPE-HRL) 2 USA Hum Engr Lab. Aberdeen, ATTN: Library/Dir
1 HODA (DAPE-CPS) I USA Combat Arms Tng Od. Ft Banning. ATTN: Ad Supervisor
1 HODA (DAFD-MFA) 1 USA infantry Hum Rsch Unit, Ft Banning. ATTN: Chief

IHODA (DARD-ARS-PI 1 USA Infantry Bd. Ft Banning, ATTN: STEBC-TE-T
1 HODA iDAPC-PAS-A) 1 USASMA. Ft Bss. ATTN: ATSS-LRC
I HODA (DUSA*OR) 1 USA Air of Sch. Ft Bliss. ATTN: ATSA-CTO--ME
1HCDA (DAMO-ROR) 1 USA Air of Scht. Ft Blis. ATTN: Tecn Lib

I HODA iDASG) 1 USA Air Of Sd. Ft Bliss, ATTN: FILES
1 HODA (OA1O-PII 1 USA Air Of Sd, Ft Bliss. ATTN: STEBO-PO
1 Chief. Consult Div (OA*OTSGI. Adeiphi. MO 1 USA Crnd & General Stf College. Ft Leavenworth. ATTN: Lib
1 Mil Asst, Hum Rss, OOOR&E. OAO (E&LS) 1 USA Cind & General Stf Colage., Ft Leavenworth, ATTN: ATSW-SE-L
1 HO USARAL, APO Seattle, ATTN: ARAGP-R I USA Cmd & General Srf College, Ft Leavenworth. ATTN: Ed Advisor
I HO First Army. ATTN: AFKA-OI-TI 1 USA Combined Arms Cmbt Day, Act, Ft Leavenworth. ATTN: OeoCdr
2 HO Fifth Army. Ft Sam Houston 1 USA Combined Arms Cmbt Dow Act. Ft Leavenwiorth. ATTN: CCS
I Dir. Army Stf Studies Oft. ATTN: OAVCSA i0SP) I USA Combined Arms Cmbt 0ev Act. FT Leavenworth, ATTN: ATCASA
I Ofic Chief of Stf. Studies Ofc 1 USA Combined Arms Cmbt 0ev Act. Ft Leavenworth. ATTN: ATCACO-E
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I USA Rich Oft. Ourhasm. ATTN: Life Sciences Oir I USA Topographic Lab. Ft Selvoir. ATTN: STINFO Center
2 USARIEM. Natick. ATTN SGRO.UE-CA 1 USA Topographic Lab. Ft Belsolir, ATTN: ETL-GSL
I USATTC. Ft Clayton. ATTN: STETC-MO-A I USA Intelligence Ctr & Sch. Ft Huachuca. ATTN: CTD-MS

IUSAIMA, Ft Bragg, ATTN4 ATSU-CTO-OM 1 USA Intelligence Ctr & Sch. Ft Huatfiuca. ATTN: ATS-CTO-MS
1USAIMA, rt Braeg, ATTN MaroUat Lb 1 USA Intelligence Ctr Al Sch. Ft Huachuca, ATTN: ATSI-TIE
IUS WAC Ctr & Scm, Ft McClellan. ATTN: Lib 1 USA Intelligence Ctr & Sch. Ft Huachuca, ATTN: ATSI-TEX-GS
US WAC Ctr & Son Ft McClellan, ATTN: Tnig Oir I USA Intelligence Ctr & Sch. Ft Huachuca. ATTN: ATSI-CTS-OR
USA lOuortoernster SCh FT Lee. ATTN ATSM-TE 1 USA Intelligence Ctr & Sch. Ft Huachuca. ATTN: ATSI-CTD-OT
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JSA SE S.grei 5cr, Ft Gordon ATTN ATSO-EA 1 USA Intelligence Ctr & Sch. Ft Huechuca. ATTN: OASISRO
USA Chaplain Ctr & Sch. Ft Hemilton ATTN: ATSC.TE-RO 1 USA Intelligence Ctr & Sch. Ft Huacfsuca. ATTN: ATSI-TEM
.JSATSCH Ft Eiatis ATTN Educ Advisor 1 USA Intelligence Ctr & Sch. Ft Huachuca. ATTN: Library
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7 ArC xPTDi Rarldoion AFS
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